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ȼɋɌɍɉ 
ɉɪɨɝɪɚɦɚ ɧɨɪɦɚɬɢɜɧɨʀ ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ «Ƚɿɪɧɢɱɨ-ɤɨɦɩ’ɸɬɟɪɧɚ 
ɝɪɚɮɿɤɚ» ɫɤɥɚɞɟɧɚ ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɨɫɜɿɬɧɶɨ-ɩɪɨɮɟɫɿɣɧɨʀ ɩɪɨɝɪɚɦɢ ɩɿɞɝɨɬɨɜɤɢ 
ɛɚɤɚɥɚɜɪɚ ɫɩɟɰɿɚɥɶɧɨɫɬɿ 184 «Ƚɿɪɧɢɰɬɜɨ». 
ɋɬɪɿɦɤɢɣ ɪɨɡɜɢɬɨɤ ɤɨɦɩ’ɸɬɟɪɧɨɝɨ ɚɩɚɪɚɬɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɿ ɪɿɡɧɨɦɚɧɿɬɧɨɝɨ 
ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɫɩɪɢɹє ɹɤɿɫɧɢɦ ɡɦɿɧɚɦ ɭ ɬɪɚɞɢɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɹɯ 
ɨɛɪɨɛɤɢ ɿɧɮɨɪɦɚɰɿʀ. Ɂ’ɹɜɥɹɸɬɶɫɹ ɧɨɜɿ ɧɟɬɪɚɞɢɰɿɣɧɿ ɬɟɯɧɨɥɨɝɿʀ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɣ 
ɬɚɤɿ, ɳɨ ɡɦɿɧɸɸɬɶ ɫɚɦ ɫɬɢɥɶ ɜɢɤɨɪɢɫɬɚɧɧɹ ɤɨɦɩ’ɸɬɟɪɿɜ. 
ɋɟɪɟɞ ɧɢɯ ɧɚɣɛɿɥɶɲ ɞɢɧɚɦɿɱɧɨ ɪɨɡɜɢɜɚɸɬɶɫɹ ɦɟɪɟɠɧɿ ɬɟɯɧɨɥɨɝɿʀ, ɝɿɪɧɢɱɚ ɬɚ 
ɤɨɦɩ’ɸɬɟɪɧɚ ɝɪɚɮɿɤɚ, ɬɪɢɜɢɦɿɪɧɟ ɦɨɞɟɥɸɜɚɧɧɹ ɣ ɚɧɿɦɚɰɿɹ, ɤɨɪɢɫɬɭɜɚɰɶɤɢɣ 
ɿɧɬɟɪɮɟɣɫ ɬɨɳɨ. 
Ƚɿɪɧɢɱɨ-ɤɨɦɩ’ɸɬɟɪɧɚ ɝɪɚɮɿɤɚ – ɫɤɥɚɞɨɜɚ ɜɫɿɯ ɫɭɱɚɫɧɢɯ ɤɨɦɩ’ɸɬɟɪɧɢɯ 
ɬɟɯɧɨɥɨɝɿɣ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɩɪɢ ɩɪɨɟɤɬɭɜɚɧɧɿ ɝɿɪɧɢɱɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ, 
ɨɛɥɚɞɧɚɧɧɹ ɬɚ ɝɿɪɧɢɱɨʀ ɞɨɤɭɦɟɧɬɚɰɿʀ. Ƚɪɚɮɿɱɧɢɣ ɿɧɬɟɪɮɟɣɫ ɫɬɚɜ ɫɬɚɧɞɚɪɬɨɦ ɞɥɹ 
ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɪɿɡɧɢɯ ɤɥɚɫɿɜ, ɩɨɱɢɧɚɸɱɢ ɡ ɨɩɟɪɚɰɿɣɧɢɯ ɫɢɫɬɟɦ. 
Ɂɧɚɧɧɹ ɨɫɧɨɜ ɝɿɪɧɢɱɨ-ɤɨɦɩ’ɸɬɟɪɧɨʀ ɝɪɚɮɿɤɢ ɧɟɨɛɯɿɞɧɟ ɤɨɠɧɨɦɭ ɫɩɟɰɿɚɥɿɫɬɭ, 
ɳɨ ɩɪɚɰɸє ɜ ɝɚɥɭɡɿ ɝɿɪɧɢɰɬɜɚ. 
ȼɢɜɱɟɧɧɹ ɤɭɪɫɭ ɩɟɪɟɞɛɚɱɚє ɧɚɹɜɧɿɫɬɶ ɫɢɫɬɟɦɚɬɢɱɧɢɯ ɬɚ ґɪɭɧɬɨɜɧɢɯ ɡɧɚɧɶ ɿɡ 
ɤɭɪɫɿɜ: «ɇɚɪɢɫɧɚ ɝɟɨɦɟɬɪɿɹ ɬɚ ɿɧɠɟɧɟɪɧɚ ɝɪɚɮɿɤɚ», «Іɧɮɨɪɦɚɬɢɤɚ», «ȼɢɳɚ 
ɦɚɬɟɦɚɬɢɤɚ», «Ɏɿɡɢɤɚ», ɚ ɬɚɤɨɠ ɰɿɥɟɫɩɪɹɦɨɜɚɧɚ ɪɨɛɨɬɚ ɧɚɞ ɜɢɜɱɟɧɧɹɦ 
ɫɩɟɰɿɚɥɶɧɨʀ ɥɿɬɟɪɚɬɭɪɢ, ɚɤɬɢɜɧɨʀ ɪɨɛɨɬɢ ɧɚ ɥɟɤɰɿɹɯ ɬɚ ɩɪɚɤɬɢɱɧɢɯ ɡɚɧɹɬɬɹɯ, 
ɫɚɦɨɫɬɿɣɧɨʀ ɪɨɛɨɬɢ ɬɚ ɜɢɤɨɧɚɧɧɹ ɩɨɫɬɚɜɥɟɧɢɯ ɡɚɞɚɱ. 
ȼɢɦɨɝɢ ɞɨ ɡɧɚɧɶ ɬɚ ɜɦɿɧɶ ɜɢɡɧɚɱɚɸɬɶɫɹ ɝɚɥɭɡɟɜɢɦɢ ɫɬɚɧɞɚɪɬɚɦɢ ɜɢɳɨʀ 
ɨɫɜɿɬɢ ɍɤɪɚʀɧɢ. 
 
Ⱥɧɨɬɚɰɿɹ 
 
Ⱦɢɫɰɢɩɥɿɧɚ «Ƚɿɪɧɢɱɨ-ɤɨɦɩ’ɸɬɟɪɧɚ ɝɪɚɮɿɤɚ» є ɨɞɧɿєɸ ɡ ɧɚɜɱɚɥɶɧɢɯ 
ɞɢɫɰɢɩɥɿɧ ɩɪɨɮɟɫɿɣɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɫɬɭɞɟɧɬɿɜ ɫɩɟɰɿɚɥɶɧɨɫɬɿ «Ƚɿɪɧɢɰɬɜɨ». 
Ɇɚɣɛɭɬɧɿ ɜɢɪɨɛɧɢɱɿ ɮɭɧɤɰɿʀ ɛɚɤɚɥɚɜɪɚ ɡɿ ɫɩɟɰɿɚɥɶɧɨɫɬɿ ɝɿɪɧɢɰɬɜɨ ɬɿɫɧɨ 
ɩɨɜ’ɹɡɚɧɿ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹ ɡɚɫɨɛɿɜ ɝɿɪɧɢɱɨ-ɤɨɦɩ’ɸɬɟɪɧɨʀ ɝɪɚɮɿɤɢ ɩɪɢ 
ɩɪɨɟɤɬɭɜɚɧɧɿ ɬɚ ɦɨɧɿɬɨɪɢɧɝɭ ɝɿɪɧɢɱɢɯ ɪɨɛɿɬ. ɋɬɭɞɟɧɬɢ ɩɨɜɢɧɧɿ ɨɜɨɥɨɞɿɬɢ 
ɨɫɧɨɜɧɢɦɢ ɩɪɢɣɨɦɚɦɢ ɤɨɦɩ’ɸɬɟɪɧɨʀ ɝɪɚɮɿɤɢ ɬɚ ɡɚɫɬɨɫɭɜɚɧɧɹ ʀɯ ɭ ɤɭɪɫɨɜɢɯ ɬɚ 
ɞɢɩɥɨɦɧɢɯ ɩɪɨɟɤɬɚɯ. 
ɇɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ ɝɪɚɮɿɱɧɿ ɩɪɨɝɪɚɦɧɿ ɩɪɨɞɭɤɬɢ є ɫɚɦɢɦɢ 
ɪɨɡɩɨɜɫɸɞɠɟɧɢɦɢ ɞɥɹ ɪɨɛɨɬɢ ɡ ɝɪɚɮɿɤɨɸ. ȼɨɧɢ ɫɬɚɥɢ ɧɟɡɚɦɿɧɧɢɦɢ 
ɿɧɫɬɪɭɦɟɧɬɚɦɢ ɜ ɚɪɫɟɧɚɥɿ ɮɚɯɨɜɨɝɨ ɝɿɪɧɢɱɨɝɨ ɿɧɠɟɧɟɪɚ. 
Ʉɭɪɫ ɞɢɫɰɢɩɥɿɧɢ ɫɩɪɢɹє ɜɢɯɨɜɚɧɧɸ ɡɚɝɚɥɶɧɨɤɭɥɶɬɭɪɧɨɝɨ ɬɚ ɮɚɯɨɜɨ-
ɿɧɮɨɪɦɚɰɿɣɧɨɝɨ ɪɿɜɧɹ, ɧɚɜɱɚє ɪɨɡɝɥɹɞɚɬɢ ɬɚ ɨɰɿɧɸɜɚɬɢ ɩɪɢɣɨɦɢ ɩɨɛɭɞɨɜɢ 3D-
ɦɨɞɟɥɟɣ ɬɚ ɝɪɚɮɿɱɧɢɯ ɡɨɛɪɚɠɟɧɶ. ȼɢɫɧɨɜɤɢ ɬɚ ɡɧɚɧɧɹ, ɨɬɪɢɦɚɧɿ ɩɿɞ ɱɚɫ 
ɧɚɜɱɚɧɧɹ, ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɜ ɧɚɜɱɚɥɶɧɨ-ɩɪɨɟɤɬɧɢɯ ɡɚɜɞɚɧɧɹɯ 
ɬɚ ɦɚɣɛɭɬɧɿɣ ɩɪɨɮɟɫɿɣɧɿɣ ɞɿɹɥɶɧɨɫɬɿ ɫɬɭɞɟɧɬɚ. 
ȼɢɜɱɟɧɧɹ ɞɢɫɰɢɩɥɿɧɢ ɩɨɥɹɝɚє ɜ ɨɡɧɚɣɨɦɥɟɧɧɿ ɫɬɭɞɟɧɬɿɜ ɡ ɪɨɥɥɸ ɝɪɚɮɿɱɧɨɝɨ 
ɩɪɨɟɤɬɭɜɚɧɧɹ ɜ ɭɬɜɨɪɟɧɧɿ ɦɨɜɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, ɪɨɡɤɪɢɬɬɹ ɩɪɢɧɰɢɩɿɜ 
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ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɝɪɚɮɿɱɧɢɯ ɩɪɨɝɪɚɦ ɬɚ ɨɡɧɚɣɨɦɥɟɧɧɹ ɫɬɭɞɟɧɬɿɜ ɡ ɩɚɤɟɬɚɦɢ 
ɝɪɚɮɿɱɧɢɯ ɩɪɨɝɪɚɦ ɞɥɹ ɝɿɪɧɢɰɬɜɚ. 
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɝɪɚɮɿɤɚ, ɝɪɚɮɿɱɧɢɣ ɪɟɞɚɤɬɨɪ, ɜɢɞ, ɚɤɫɨɧɨɦɟɬɪɢɱɧɚ 
ɩɪɨɟɤɰɿɹ, ɝɟɨɦɟɬɪɢɱɧɟ ɦɨɞɟɥɸɜɚɧɧɹ, ɿɧɬɟɪɮɟɣɫ, ɪɟɞɚɝɭɜɚɧɧɹ, ɪɨɡɦɿɪ, 
ɤɪɟɫɥɟɧɧɹ, ɩɪɢɦɿɬɢɜ, ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ ɩɪɨɟɤɬɭɜɚɧɧɹ. 
 
Abstract 
The discipline "Mining-Computer Graphics" is one of the educational 
disciplines of professional training of students of the specialty "Mining". Future 
production functions of the bachelor's degree in mining are closely linked to the use 
of mining and computer graphics in the design and monitoring of mining operations. 
Students must master the basic techniques of computer graphics and apply them in 
coursework and graduate projects. 
Today's graphic software products are the most widely used graphics. They 
have become indispensable tools in the arsenal of a professional mining engineer. 
The course of discipline promotes the education of the general cultural and 
professional-information level, teaches to consider and evaluate the methods of 
constructing 3D models and graphic images. Conclusions and knowledge gained 
during the training are directly used in the teaching and design tasks and future 
professional activities of the student. 
Studying the discipline is to familiarize students with the role of graphic design 
in the formation of the linguistic environment, the disclosure of the principles of the 
functioning of graphic programs and acquaint students with the packages of graphic 
programs for mining. 
Keywords: graphics, graphic editor, view, axonometric projection, geometric 
modeling, interface, editing, size, drawing, primitive, automated design system. 
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1. Ɉɩɢɫ ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ 
ɇɚɣɦɟɧɭɜɚɧɧɹ 
ɩɨɤɚɡɧɢɤɿɜ 
Ƚɚɥɭɡɶ ɡɧɚɧɶ, 
ɫɩɟɰɿɚɥɶɧɿɫɬɶ, 
ɫɩɟɰɿɚɥɿɡɚɰɿɹ, ɪɿɜɟɧɶ 
ɜɢɳɨʀ ɨɫɜɿɬɢ 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ 
ɞɟɧɧɚ ɮɨɪɦɚ ɧɚɜɱɚɧɧɹ 
Ʉɿɥɶɤɿɫɬɶ ɤɪɟɞɢɬɿɜ - 3 
Ƚɚɥɭɡɶ ɡɧɚɧɶ 
18 «ȼɢɪɨɛɧɢɰɬɜɨ ɬɚ 
ɬɟɯɧɨɥɨɝɿʀ» 
ɇɨɪɦɚɬɢɜɧɚ 
Ɇɨɞɭɥɿɜ -1 
ɋɩɟɰɿɚɥɶɧɿɫɬɶ 184 
«Ƚɿɪɧɢɰɬɜɨ» 
Ɋɿɤ ɩɿɞɝɨɬɨɜɤɢ 
Ɂɦɿɫɬɨɜɢɯ ɦɨɞɭɥɿɜ - 2 1-ɣ ɋɟɦɟɫɬɪ 
Ɂɚɝɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɝɨɞɢɧ - 
90 
1-ɣ 
Ʌɟɤɰɿʀ 
Ɍɢɠɧɟɜɢɯ ɝɨɞɢɧ ɞɥɹ 
ɞɟɧɧɨʀ ɮɨɪɦɢ ɧɚɜɱɚɧɧɹ: 
6,92 
ɚɭɞɢɬɨɪɧɢɯ – 2,31 
ɫɚɦɨɫɬɿɣɧɨʀ ɪɨɛɨɬɢ 
ɫɬɭɞɟɧɬɚ – 4,61 
Ɋɿɜɟɧɶ ɜɢɳɨʀ ɨɫɜɿɬɢ: 
ɩɟɪɲɢɣ (ɛɚɤɚɥɚɜɪɫɶɤɢɣ) 
ɡɿ ɫɤɨɪɨɱɟɧɢɦ ɬɟɪɦɿɧɨɦ 
ɧɚɜɱɚɧɧɹ 
16 
ɉɪɚɤɬɢɱɧɿ 
- 
Ʌɚɛɨɪɚɬɨɪɧɿ 
14 
ɋɚɦɨɫɬɿɣɧɚ ɪɨɛɨɬɚ 
60 
ȼɢɞ ɤɨɧɬɪɨɥɸ 
ɡɚɥɿɤ 
 
ɉɪɢɦɿɬɤɚ. 
 
ɋɩɿɜɜɿɞɧɨɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɝɨɞɢɧ ɚɭɞɢɬɨɪɧɢɯ ɡɚɧɹɬɶ ɞɨ ɫɚɦɨɫɬɿɣɧɨʀ ɿ 
ɿɧɞɢɜɿɞɭɚɥɶɧɨʀ ɪɨɛɨɬɢ ɫɬɚɧɨɜɢɬɶ: 
ɞɥɹ ɞɟɧɧɨʀ ɮɨɪɦɢ ɧɚɜɱɚɧɧɹ - 33,3% ɞɨ 66,7%. 
 
 
2. Ɇɟɬɚ ɬɚ ɡɚɜɞɚɧɧɹ ɧɚɜɱɚɥьɧɨʀ ɞɢɫɰɢɩɥɿɧɢ 
 
Ⱦɢɫɰɢɩɥɿɧɚ «Ƚɿɪɧɢɱɨ-ɤɨɦɩ’ɸɬɟɪɧɚ ɝɪɚɮɿɤɚ» є ɨɞɧɿєɸ ɡ ɧɚɜɱɚɥɶɧɢɯ 
ɞɢɫɰɢɩɥɿɧ ɩɪɨɮɟɫɿɣɧɨʀ ɩɿɞɝɨɬɨɜɤɢ ɫɬɭɞɟɧɬɿɜ ɫɩɟɰɿɚɥɶɧɨɫɬɿ «Ƚɿɪɧɢɰɬɜɨ». 
Ɇɚɣɛɭɬɧɿ ɜɢɪɨɛɧɢɱɿ ɮɭɧɤɰɿʀ ɛɚɤɚɥɚɜɪɚ ɡɿ ɫɩɟɰɿɚɥɶɧɨɫɬɿ ɝɿɪɧɢɰɬɜɨ ɬɿɫɧɨ 
ɩɨɜ’ɹɡɚɧɿ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹ ɡɚɫɨɛɿɜ ɝɿɪɧɢɱɨ-ɤɨɦɩ’ɸɬɟɪɧɨʀ ɝɪɚɮɿɤɢ ɩɪɢ 
ɩɪɨɟɤɬɭɜɚɧɧɿ ɬɚ ɦɨɧɿɬɨɪɢɧɝɭ ɝɿɪɧɢɱɢɯ ɪɨɛɿɬ. 
Ɉɫɧɨɜɧɚ ɦɟɬɚ ɰɿєʀ ɞɢɫɰɢɩɥɿɧɢ - ɮɨɪɦɭɜɚɧɧɹ ɭ ɫɬɭɞɟɧɬɿɜ ɡɧɚɧɶ ɿ ɭɦɿɧɶ, 
ɧɟɨɛɯɿɞɧɢɯ ɞɥɹ ɩɪɚɤɬɢɱɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɡɚɫɨɛɿɜ ɝɿɪɧɢɱɨ-ɤɨɦɩ’ɸɬɟɪɧɨʀ 
ɝɪɚɮɿɤɢ ɩɪɢ ɪɨɡɪɨɛɰɿ ɩɥɚɧɿɜ ɝɿɪɧɢɱɢɯ ɪɨɛɿɬ, ɦɨɞɟɥɸɜɚɧɧɿ ɬɚ ɚɧɚɥɿɡɭ 
ɫɩɨɪɭɞɠɟɧɧɹ ɝɿɪɧɢɱɢɯ ɜɢɪɨɛɨɤ ɿ ɦɨɧɿɬɨɪɢɧɝɭ ɜɢɤɨɧɚɧɧɹ ɝɿɪɧɢɱɢɯ ɪɨɛɿɬ. 
ȼ ɪɟɡɭɥɶɬɚɬɿ ɜɢɜɱɟɧɧɹ ɞɚɧɨɝɨ ɤɭɪɫɭ ɫɬɭɞɟɧɬ ɩɨɜɢɧɟɧ 
ɡɧɚɬɢ: ɨɫɧɨɜɧɿ ɩɪɨɝɪɚɦɧɿ ɡɚɫɨɛɢ ɝɿɪɧɢɱɨ-ɤɨɦɩ’ɸɬɟɪɧɨʀ ɝɪɚɮɿɤɢ ɿ ɨɛɥɚɫɬɶ ʀɯ 
 
 
 
 
 
 
 
 
 
 
 
 
 
6 
 
ɡɚɫɬɨɫɭɜɚɧɧɹ, ɩɪɢɣɨɦɢ ɪɨɛɨɬɢ ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɞɜɨ- ɬɚ ɬɪɢɜɢɦɿɪɧɢɯ ɝɪɚɮɿɱɧɢɯ 
ɩɪɨɝɪɚɦ. 
ɜɦɿɬɢ: ɫɬɜɨɪɸɜɚɬɢ ɞɜɨɜɢɦɿɪɧɿ ɩɥɚɧɢ ɝɿɪɧɢɱɢɯ ɜɢɪɨɛɨɤ, ɡɛɿɪɧɿ ɬɚ 
ɞɟɬɚɥɿɡɨɜɚɧɿ ɤɪɟɫɥɟɧɧɹ, ɫɭɩɪɨɜɿɞɧɭ ɞɨɤɭɦɟɧɬɚɰɿɸ, ɬɪɢɜɢɦɿɪɧɿ ɦɨɞɟɥɿ ɝɿɪɧɢɱɢɯ 
ɜɢɪɨɛɨɤ, ɞɟɬɚɥɟɣ ɬɚ ɜɭɡɥɿɜ. 
 
 
3. ɉɪɨɝɪɚɦɚ ɧɚɜɱɚɥьɧɨʀ ɞɢɫɰɢɩɥɿɧɢ 
 
ɁɆȱɋɌɈȼɂɃ ɆɈȾɍɅЬ 1. ɉɪɨɝɪɚɦɧɿ ɡɚɫɨɛɢ ɞɥɹ ɝɿɪɧɢɱɨ-ɤɨɦɩ’ɸɬɟɪɧɨʀ 
ɝɪɚɮɿɤɢ 
 
Ɍɟɦɚ 1. ɉɪɨɝɪɚɦɧɿ ɡɚɫɨɛɢ ɞɥɹ ɤɪɟɫɥɟɧɧɹ ɬɚ ɤɨɧɫɬɪɭɸɜɚɧɧɹ. 
Ɋɟɞɚɝɭɜɚɧɧɹ ɝɟɨɦɟɬɪɢɱɧɢɯ ɨɛ’єɤɬɿɜ. Ⱥɤɫɨɧɨɦɟɬɪɢɱɧɿ ɩɪɨɟɤɰɿʀ. Ɂɚɝɚɥɶɧɿ 
ɜɿɞɨɦɨɫɬɿ ɩɪɨ ɩɪɨɟɤɬɭɜɚɧɧɹ. ɉɚɪɚɥɟɥɶɧɟ ɩɪɨɟɤɬɭɜɚɧɧɹ. ɉɪɨɟɤɬɭɜɚɧɧɹ ɧɚ 
ɞɟɤɿɥɶɤɚ ɩɥɨɳɢɧ ɩɪɨɟɤɰɿɣ. ɉɨɧɹɬɬɹ ɩɪɨ ɜɢɞɢ. Ɉɬɪɢɦɚɧɧɹ ɚɤɫɨɧɨɦɟɬɪɢɱɧɢɯ 
ɩɪɨɟɤɰɿɣ. ɉɨɛɭɞɨɜɚ ɚɤɫɨɧɨɦɟɬɪɢɱɧɢɯ ɩɪɨɟɤɰɿɣ. Ⱥɤɫɨɧɨɦɟɬɪɢɱɧɿ ɩɪɨɟɤɰɿʀ 
ɩɥɨɫɤɢɯ ɮɿɝɭɪ. Ⱥɤɫɨɧɨɦɟɬɪɢɱɧɿ ɩɪɨɟɤɰɿʀ ɩɥɨɫɤɨɝɪɚɧɧɢɯ ɩɪɟɞɦɟɬɿɜ. 
Ⱥɤɫɨɧɨɦɟɬɪɢɱɧɿ ɩɪɨɟɤɰɿʀ ɩɪɟɞɦɟɬɿɜ, ɳɨ ɦɚɸɬɶ ɤɪɭɝɥɿ ɩɨɜɟɪɯɧɿ. 
Ɍɟɦɚ 2. ɉɚɪɚɦɟɬɪɢɡɚɰɿɹ ɝɟɨɦɟɬɪɢɱɧɢɯ ɨɛ’єɤɬɿɜ. Ƚɟɨɦɟɬɪɢɱɧɟ 
ɦɨɞɟɥɸɜɚɧɧɹ ɬɚ ɣɨɝɨ ɡɚɞɚɱɿ. Ʉɨɪɨɬɤɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ, ɨɫɨɛɥɢɜɨɫɬɿ CAD-ɫɢɫɬɟɦ 
ɞɟɹɤɢɯ ɋȺɉɊ. Ɂɚɝɚɥɶɧɿ ɩɢɬɚɧɧɹ ɝɟɨɦɟɬɪɢɱɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ. Ƚɪɚɮɿɱɧɿ ɨɛ’єɤɬɢ. 
Ɍɟɦɚ 3. Ɋɨɛɨɬɚ ɡ ɬɟɤɫɬɨɜɢɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. Ɉɫɧɨɜɧɿ ɩɨɥɨɠɟɧɧɹ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɨɩɟɪɚɰɿɣɧɨʀ ɩɪɨɝɪɚɦɢ Windows ɞɥɹ ɤɟɪɭɜɚɧɧɹ ɝɪɚɮɿɱɧɢɦɢ 
ɤɨɦɩ'ɸɬɟɪɧɢɦɢ ɩɪɨɝɪɚɦɚɦɢ. ȼɢɤɨɪɢɫɬɚɧɧɹ ɞɨɜɿɞɤɨɜɨʀ ɫɢɫɬɟɦɢ. 
Ɍɟɦɚ 4. Ɂɚɫɬɨɫɭɜɚɧɧɹ ɿɧɬɟɪɚɤɬɢɜɧɨʀ ɝɪɚɮɿɱɧɨʀ ɤɨɦɩ’ɸɬɟɪɧɨʀ ɫɢɫɬɟɦɢ 
Ʉɨɦɩɚɫ ɞɥɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɿ ɪɟɞɚɝɭɜɚɧɧɹ ɡɨɛɪɚɠɟɧь. Ɂɚɩɭɫɤ ɫɢɫɬɟɦɢ. 
ɋɬɜɨɪɟɧɧɹ ɥɢɫɬɚ ɧɨɜɨɝɨ ɤɪɟɫɥɟɧɧɹ. ȼɢɤɨɪɢɫɬɚɧɧɹ ɨɫɧɨɜɧɢɯ ɤɨɦɚɧɞ ɜ ɪɟɠɢɦɿ 
ɝɟɨɦɟɬɪɢɱɧɢɯ ɩɨɛɭɞɨɜ. ɇɚɧɟɫɟɧɧɹ ɪɨɡɦɿɪɿɜ. 
 
ɁɆȱɋɌɈȼɂɃ ɆɈȾɍɅЬ 2. Ɋɨɛɨɬɚ ɜ ɝɪɚɮɿɱɧɢɯ ɪɟɞɚɤɬɨɪɚɯ 
 
Ɍɟɦɚ 5. Ȼɿɛɥɿɨɬɟɤɢ ɝɪɚɮɿɱɧɢɯ ɫɢɫɬɟɦ. Ɂɚɝɚɥɶɧɿ ɜɿɞɨɦɨɫɬɿ. ɉɪɢɜ’ɹɡɤɢ. 
ɋɬɢɥɿ. Ɋɿɡɧɨɜɢɞɢ ɫɬɢɥɿɜ. 
Ɍɟɦɚ 6. Ɇɨɞɟɥɸɜɚɧɧɹ ɬɪɢɜɢɦɿɪɧɢɯ ɨɛ’єɤɬɿɜ. Ʉɨɦɚɧɞɢ ɝɟɨɦɟɬɪɿɹ. 
Ʉɨɦɚɧɞɢ ɤɪɟɫɥɟɧɧɹ ɝɟɨɦɟɬɪɢɱɧɢɯ ɩɪɢɦɿɬɢɜɿɜ. 
Ɍɟɦɚ 7. Ɇɨɞɟɥɸɜɚɧɧɹ ɩɨɜɟɪɯɨɧь. Ʉɨɦɚɧɞɢ ɩɨɫɬɚɧɨɜɤɢ ɩɨɡɧɚɱɟɧь. 
Ɂɚɝɚɥɶɧɿ ɜɿɞɨɦɨɫɬɿ. Ʉɨɦɚɧɞɢ ɫɬɜɨɪɟɧɧɹ ɪɨɡɦɿɪɿɜ. Ʉɨɦɚɧɞɚ ɜɫɬɚɜɤɢ ɬɟɤɫɬɭ. 
Ʉɨɦɚɧɞɭ ɜɜɨɞɭ ɬɚɛɥɢɰɶ. 
Ɍɟɦɚ 8. Ʉɨɦɚɧɞɢ ɪɟɞɚɝɭɜɚɧɧɹ ɝɿɪɧɢɱɢɯ ɜɢɪɨɛɨɤ. Ʉɨɦɚɧɞɢ ɪɟɞɚɝɭɜɚɧɧɹ 
ɞɜɨɜɢɦɿɪɧɢɯ ɝɟɨɦɟɬɪɢɱɧɢɯ ɩɪɢɦɿɬɢɜɿɜ. ȼɢɛɿɪ ɨɛ’єɤɬɿɜ ɞɥɹ ɞɟɮɨɪɦɚɰɿʀ. 
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4. ɋɬɪɭɤɬɭɪɚ ɧɚɜɱɚɥьɧɨʀ ɞɢɫɰɢɩɥɿɧɢ 
 
  Ʉɿɥɶɤɿɫɬɶ ɝɨɞɢɧ  
  Ⱦɟɧɧɚ ɮɨɪɦɚ  
ɇɚɡɜɢ ɡɦɿɫɬɨɜɢɯ ɦɨɞɭɥɿɜ ɿ ɬɟɦ 
ɍɫ
ɶɨɝ
ɨ  ɭ ɬɨɦɭ ɱɢɫɥɿ  
ɥ ɩ ɥɚɛ
. 
ɿɧɞ
. ɫɪ 
Ɂɦɿɫɬɨɜɢɣ ɦɨɞɭɥь 1. ɉɪɨɝɪɚɦɧɿ ɡɚɫɨɛɢ ɞɥɹ ɝɿɪɧɢɱɨ-ɤɨɦɩ’ɸɬɟɪɧɨʀ ɝɪɚɮɿɤɢ 
Ɍɟɦɚ 1. ɉɪɨɝɪɚɦɧɿ ɡɚɫɨɛɢ ɞɥɹ ɤɪɟɫɥɟɧɧɹ ɬɚ 
ɤɨɧɫɬɪɭɸɜɚɧɧɹ. Ɋɟɞɚɝɭɜɚɧɧɹ ɝɟɨɦɟɬɪɢɱɧɢɯ 
ɨɛ’єɤɬɿɜ. Ⱥɤɫɨɧɨɦɟɬɪɢɱɧɿ ɩɪɨɟɤɰɿʀ 
9 2 - - - 7 
Ɍɟɦɚ 2. ɉɚɪɚɦɟɬɪɢɡɚɰɿɹ ɝɟɨɦɟɬɪɢɱɧɢɯ ɨɛ’єɤɬɿɜ 9 2 - - - 7 
Ɍɟɦɚ 3. Ɋɨɛɨɬɚ ɡ ɬɟɤɫɬɨɜɢɦɢ ɞɨɤɭɦɟɧɬɚɦɢ 12 2 - 2 - 8 
Ɍɟɦɚ 4. Ɂɚɫɬɨɫɭɜɚɧɧɹ ɿɧɬɟɪɚɤɬɢɜɧɨʀ ɝɪɚɮɿɱɧɨʀ 
ɤɨɦɩ’ɸɬɟɪɧɨʀ ɫɢɫɬɟɦɢ Ʉɨɦɩɚɫ ɞɥɹ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɿ ɪɟɞɚɝɭɜɚɧɧɹ ɡɨɛɪɚɠɟɧɶ 
14 2 - 4 - 8 
Ɋɚɡɨɦ ɡɚ ɡɦɿɫɬɨɜɢɦ ɦɨɞɭɥɟɦ 1 44 8 - 6 - 30 
Ɂɦɿɫɬɨɜɢɣ ɦɨɞɭɥь 2. Ɋɨɛɨɬɚ ɜ ɝɪɚɮɿɱɧɢɯ ɪɟɞɚɤɬɨɪɚɯ 
Ɍɟɦɚ 5. Ȼɿɛɥɿɨɬɟɤɢ ɝɪɚɮɿɱɧɢɯ ɫɢɫɬɟɦ 11 2 - 2 - 7 
Ɍɟɦɚ 6. Ɇɨɞɟɥɸɜɚɧɧɹ ɬɪɢɜɢɦɿɪɧɢɯ ɨɛ’єɤɬɿɜ. 
Ʉɨɦɚɧɞɢ ɝɟɨɦɟɬɪɿɹ 12 2 - 2 - 8 
Ɍɟɦɚ 7. Ɇɨɞɟɥɸɜɚɧɧɹ ɩɨɜɟɪɯɨɧɶ. Ʉɨɦɚɧɞɢ 
ɩɨɫɬɚɧɨɜɤɢ ɩɨɡɧɚɱɟɧɶ 11 2 - 2 - 7 
Ɍɟɦɚ 8. Ʉɨɦɚɧɞɢ ɪɟɞɚɝɭɜɚɧɧɹ ɝɿɪɧɢɱɢɯ ɜɢɪɨɛɨɤ 12 2 - 2 - 8 
Ɋɚɡɨɦ ɡɚ ɡɦɿɫɬɨɜɢɦ ɦɨɞɭɥɟɦ 2 46 8 - 8 - 30 
ɍɫьɨɝɨ ɝɨɞɢɧ 90 16 - 14 - 60 
 
5. Ɍɟɦɢ ɫɟɦɿɧɚɪɫьɤɢɯ ɡɚɧɹɬь 
 
ɋɟɦɿɧɚɪɫɶɤɿ ɡɚɧɹɬɬɹ ɧɟ ɩɟɪɟɞɛɚɱɟɧɿ. 
 
6. Ɍɟɦɢ ɩɪɚɤɬɢɱɧɢɯ ɡɚɧɹɬь 
 
ɉɪɚɤɬɢɱɧɿ ɡɚɧɹɬɬɹ ɧɟ ɩɟɪɟɞɛɚɱɟɧɿ. 
 
7. Ɍɟɦɢ ɥɚɛɨɪɚɬɨɪɧɢɯ ɡɚɧɹɬь 
 
№ ɡ/ɩ ɇɚɡɜɚ ɬɟɦɢ Ʉɿɥɶɤɿɫɬɶ ɝɨɞɢɧ 
1 2 3 
Ɂɦɿɫɬɨɜɢɣ ɦɨɞɭɥь 1. ɉɪɨɝɪɚɦɧɿ ɡɚɫɨɛɢ ɞɥɹ ɝɿɪɧɢɱɨ-ɤɨɦɩ’ɸɬɟɪɧɨʀ ɝɪɚɮɿɤɢ 
1 
Іɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɧɢɯ ɡɚɫɨɛɿɜ ɞɥɹ ɤɪɟɫɥɟɧɧɹ ɬɚ 
ɤɨɧɫɬɪɭɸɜɚɧɧɹ. ɋɬɜɨɪɟɧɧɹ ɩɪɢɦɿɬɢɜɿɜ. Іɧɬɟɪɮɟɣɫ 
ɩɪɨɝɪɚɦɧɢɯ ɡɚɫɨɛɿɜ ɞɥɹ ɬɪɢɜɢɦɿɪɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ 
2 
 
 
 
 
 
 
 
 
 
 
 
 
 
8 
 
1 2 3 
2 Ɋɟɞɚɝɭɜɚɧɧɹ ɝɟɨɦɟɬɪɢɱɧɢɯ ɨɛ’єɤɬɿɜ 2 
3 
ɋɬɜɨɪɟɧɧɹ ɡɛɿɪɧɨɝɨ ɤɪɟɫɥɟɧɧɹ, ɪɨɛɨɬɚ ɡ ɜɢɞɚɦɢ ɬɚ 
ɲɚɪɚɦɢ 2 
4 
ɋɬɜɨɪɟɧɧɹ ɞɟɬɚɥɿɡɨɜɚɧɨɝɨ ɤɪɟɫɥɟɧɧɹ, ɧɚɧɟɫɟɧɧɹ 
ɫɩɟɰɿɚɥɶɧɢɯ ɩɨɡɧɚɱɟɧɶ. ɋɬɜɨɪɟɧɧɹ ɫɩɟɰɢɮɿɤɚɰɿʀ. 2 
Ɂɦɿɫɬɨɜɢɣ ɦɨɞɭɥь 2. Ɋɨɛɨɬɚ ɜ ɝɪɚɮɿɱɧɢɯ ɪɟɞɚɤɬɨɪɚɯ 
5 
ɋɬɜɨɪɟɧɧɹ ɤɚɪɤɚɫɧɨʀ ɦɨɞɟɥɿ. ɋɬɜɨɪɟɧɧɹ 
ɬɜɟɪɞɨɬɿɥɶɧɨʀ ɦɨɞɟɥɿ. 2 
6 Ɋɟɞɚɝɭɜɚɧɧɹ ɨɛ’єɤɬɿɜ ɬɪɢɜɢɦɿɪɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ. 2 
7 Ɇɨɞɟɥɸɜɚɧɧɹ ɝɿɪɧɢɱɢɯ ɜɢɪɨɛɨɤ. 2 
ɍɫьɨɝɨ 14 
 
8.ɋɚɦɨɫɬɿɣɧɚ ɪɨɛɨɬɚ 
 
Ɋɨɡɩɨɞɿɥ ɝɨɞɢɧ ɫɚɦɨɫɬɿɣɧɨʀ ɪɨɛɨɬɢ ɫɬɭɞɟɧɬɿɜ ɞɟɧɧɨʀ ɮɨɪɦɢ ɧɚɜɱɚɧɧɹ: 
15 ɝɨɞɢɧ - ɩɿɞɝɨɬɨɜɤɚ ɞɨ ɚɭɞɢɬɨɪɧɢɯ ɡɚɧɹɬɶ: 
18 ɝɨɞɢɧ - ɩɿɞɝɨɬɨɜɤɚ ɞɨ ɤɨɧɬɪɨɥɶɧɢɯ ɡɚɯɨɞɿɜ; 
27 ɝɨɞɢɧ - ɩɿɞɝɨɬɨɜɤɚ ɩɢɬɚɧɶ, ɹɤɿ ɧɟ ɪɨɡɝɥɹɞɚɸɬɶɫɹ ɩɿɞ ɱɚɫ ɚɭɞɢɬɨɪɧɢɯ 
ɡɚɧɹɬɶ. 
 
8.1. Ɂɚɜɞɚɧɧɹ ɞɥɹ ɫɚɦɨɫɬɿɣɧɨʀ ɪɨɛɨɬɢ 
№ 
ɡ/ɩ ɇɚɡɜɚ ɬɟɦɢ Ʉɿɥɶɤɿɫɬɶ ɝɨɞɢɧ 
Ɂɦɿɫɬɨɜɢɣ ɦɨɞɭɥь 1. ɉɪɨɝɪɚɦɧɿ ɡɚɫɨɛɢ ɞɥɹ ɝɿɪɧɢɱɨ-ɤɨɦɩ’ɸɬɟɪɧɨʀ ɝɪɚɮɿɤɢ 
1 Ⱦɜɨɜɢɦɿɪɧɿ ɝɪɚɮɿɱɧɿ ɨɛ’єɤɬɢ ɬɚ ʀɯ ɜɥɚɫɬɢɜɨɫɬɿ 5 
2 ɉɪɢɣɨɦɢ ɦɨɞɟɥɸɜɚɧɧɹ ɬɪɢɜɢɦɿɪɧɢɯ ɨɛ’єɤɬɿɜ 5 
3 Ɇɨɞɟɥɸɜɚɧɧɹ ɝɿɪɧɢɱɢɯ ɜɢɪɨɛɨɤ 5 
Ɂɦɿɫɬɨɜɢɣ ɦɨɞɭɥь 2. Ɋɨɛɨɬɚ ɜ ɝɪɚɮɿɱɧɢɯ ɪɟɞɚɤɬɨɪɚɯ 
4 Ɋɨɛɨɬɚ ɜ AutoCAD 7 
5 ɋɬɜɨɪɟɧɧɹ ɝɟɨɥɨɝɿɱɧɢɯ ɪɨɡɪɿɡɿɜ ɬɚ ɩɥɚɧɿɜ ɤɚɪ’єɪɿɜ 5 
ɍɫьɨɝɨ ɝɨɞɢɧ 27 
 
8.2. Ɉɮɨɪɦɥɟɧɧɹ ɡɜɿɬɭ ɩɪɨ ɫɚɦɨɫɬɿɣɧɭ ɪɨɛɨɬɭ 
ɉɿɞɫɭɦɤɨɦ ɫɚɦɨɫɬɿɣɧɨʀ ɪɨɛɨɬɢ ɧɚɞ ɜɢɜɱɟɧɧɹɦ ɞɢɫɰɢɩɥɿɧɢ «Ƚɿɪɧɢɱɨ-
ɤɨɦɩ’ɸɬɟɪɧɚ ɝɪɚɮɿɤɚ» є ɫɤɥɚɞɚɧɧɹ ɩɢɫɶɦɨɜɨɝɨ ɡɜɿɬɭ ɡɚ ɬɟɦɚɦɢ,ɜɤɚɡɚɧɢɦɢ ɭ 
ɩ.8.1. 
Ɂɚɝɚɥɶɧɢɣ ɨɛɫɹɝ ɡɜɿɬɭ ɜɢɡɧɚɱɚєɬɶɫɹ ɡ ɪɨɡɪɚɯɭɧɤɭ 0,25 ɫɬɨɪɿɧɤɢ ɧɚ 1 ɝɨɞ. 
ɫɚɦɨɫɬɿɣɧɨʀ ɪɨɛɨɬɢ. Ɂɜɿɬ ɜɤɥɸɱɚє ɩɥɚɧ, ɜɫɬɭɩ, ɨɫɧɨɜɧɭ ɱɚɫɬɢɧɭ, ɜɢɫɧɨɜɤɢ, 
ɫɩɢɫɨɤ ɜɢɤɨɪɢɫɬɚɧɨʀ ɥɿɬɟɪɚɬɭɪɢ ɬɚ ɞɨɞɚɬɤɢ. 
Ɂɜɿɬ ɨɮɨɪɦɥɸєɬɶɫɹ ɧɚ ɫɬɚɧɞɚɪɬɧɨɦɭ ɩɚɩɟɪɿ ɮɨɪɦɚɬɭ 
 
 
 
 
 
 
 
 
 
 
 
 
 
9 
 
Ⱥ4 (210 ɯ 297) ɡ ɨɞɧɨɝɨ ɛɨɤɭ. ɉɨɥɹ: ɜɟɪɯɧє, ɧɢɠɧє ɬɚ ɥɿɜɟ - 20 ɦɦ, ɩɪɚɜɟ - 10 
ɦɦ. Ɂɜɿɬ ɦɨɠɟ ɛɭɬɢ ɞɪɭɤɨɜɚɧɢɦ ɚɛɨ ɪɭɤɨɩɢɫɧɢɦ ɿ ɜɢɤɨɧɭєɬɶɫɹ ɭɤɪɚʀɧɫɶɤɨɸ 
ɦɨɜɨɸ. 
Ɂɚɯɢɫɬ ɡɜɿɬɭ ɩɪɨ ɫɚɦɨɫɬɿɣɧɭ ɪɨɛɨɬɭ ɜɿɞɛɭɜɚєɬɶɫɹ ɭ ɬɟɪɦɿɧɢ, ɫɩɿɥɶɧɨ 
ɨɛɭɦɨɜɥɟɧɿ ɫɬɭɞɟɧɬɨɦ ɿ ɜɢɤɥɚɞɚɱɟɦ. 
 
9. ȱɧɞɢɜɿɞɭɚɥьɧɟ ɧɚɭɤɨɜɨ-ɞɨɫɥɿɞɧɟ ɡɚɜɞɚɧɧɹ 
Іɧɞɢɜɿɞɭɚɥɶɧɟ ɧɚɭɤɨɜɨ-ɞɨɫɥɿɞɧɟ ɡɚɜɞɚɧɧɹ ɧɟ ɩɟɪɟɞɛɚɱɟɧɟ. 
 
10. Ɇɟɬɨɞɢ ɧɚɜɱɚɧɧɹ 
ɉɪɢ ɜɢɤɥɚɞɚɧɧɿ ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɿɧɮɨɪɦɚɰɿɣɧɨ - 
ɿɥɸɫɬɪɚɬɢɜɧɢɣ ɬɚ ɩɪɨɛɥɟɦɧɢɣ ɦɟɬɨɞɢ ɧɚɜɱɚɧɧɹ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ: 
- ɥɟɤɰɿɣ ɭ ɮɨɪɦɿ ɞɿɚɥɨɝɭ, ɡ ɟɥɟɦɟɧɬɚɦɢ ɩɪɨɛɥɟɦɧɨɫɬɿ; 
- ɜɿɡɭɚɥɿɡɚɰɿɹ ɥɟɤɰɿɣ (ɩɪɟɡɟɧɬɚɰɿʀ); 
- ɥɚɛɨɪɚɬɨɪɧɢɯ ɡɚɜɞɚɧɶ, ɧɚ ɹɤɢɯ ɫɬɭɞɟɧɬɢ ɨɜɨɥɨɞɿɜɚɸɬɶ ɧɚɜɢɱɤɚɦɢ ɪɨɛɨɬɢ ɜ 
ɝɪɚɮɿɱɧɢɯ ɪɟɞɚɤɬɨɪɚɯ ɞɥɹ ɝɿɪɧɢɰɬɜɚ. 
 
11. Ɇɟɬɨɞɢ ɤɨɧɬɪɨɥɸ 
Ⱦɥɹ ɜɢɡɧɚɱɟɧɧɹ ɪɿɜɧɹ ɡɚɫɜɨєɧɧɹ ɫɬɭɞɟɧɬɚɦɢ ɧɚɜɱɚɥɶɧɨɝɨ ɦɚɬɟɪɿɚɥɭ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɧɚɫɬɭɩɧɿ ɦɟɬɨɞɢ ɨɰɿɧɸɜɚɧɧɹ ɡɧɚɧɶ: 
- ɩɨɬɨɱɧɢɣ ɿ ɩɿɞɫɭɦɤɨɜɢɣ ɤɨɧɬɪɨɥɶ ɡɧɚɧɶ ɫɬɭɞɟɧɬɿɜ ɡɚ ɡɦɿɫɬɨɜɢɦɢ 
ɦɨɞɭɥɹɦɢ ɡ ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ ɩɪɨɜɨɞɢɬɶɫɹ ɭ ɐɟɧɬɪɿ ɧɟɡɚɥɟɠɧɨɝɨ 
ɨɰɿɧɸɜɚɧɧɹ ɡɧɚɧɶ ɭ ɬɟɫɬɨɜɿɣ ɮɨɪɦɿ ɿ ɜɤɥɸɱɚє ɬɟɨɪɟɬɢɱɧɭ ɿ ɩɪɚɤɬɢɱɧɭ ɱɚɫɬɢɧɭ. 
Ɍɟɨɪɟɬɢɱɧɚ ɱɚɫɬɢɧɚ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɬɟɫɬɿɜ 1 ɪɿɜɧɹ (ɨɞɧɚ ɩɪɚɜɢɥɶɧɚ ɜɿɞɩɨɜɿɞɶ ɡ 
ɩ’ɹɬɢ ɡɚɩɪɨɩɨɧɨɜɚɧɢɯ) ɬɚ ɬɟɫɬɿɜ 2 ɪɿɜɧɹ (ɞɟɤɿɥɶɤɚ ɩɪɚɜɢɥɶɧɢɯ ɜɿɞɩɨɜɿɞɟɣ ɡ ɩ’ɹɬɢ 
ɡɚɩɪɨɩɨɧɨɜɚɧɢɯ). ɉɪɚɤɬɢɱɧɚ ɱɚɫɬɢɧɚ ɩɟɪɟɞɛɚɱɚє ɪɨɡɜ’ɹɡɨɤ ɡɚɞɚɱɿ ɿ ɧɚɩɢɫɚɧɧɹɦ 
ɤɨɧɤɪɟɬɧɨʀ ɜɿɞɩɨɜɿɞɿ. 
- ɪɨɡɜ'ɹɡɚɧɧɹ ɡɚɜɞɚɧɶ ɧɚ ɥɚɛɨɪɚɬɨɪɧɢɯ ɡɚɧɹɬɬɹɯ. 
- ɩɿɞɫɭɦɤɨɜɢɣ ɤɨɧɬɪɨɥɶ – ɡɚɥɿɤ. 
 
12. Ɋɨɡɩɨɞɿɥ ɛɚɥɿɜ, ɹɤɿ ɨɬɪɢɦɭɸɬь ɫɬɭɞɟɧɬɢ 
 
ɋɭɦɚ ɛɚɥɿɜ = 100: 
> 100 - ɩɨɬɨɱɧɚ ɪɨɛɨɬɚ. 
Ɋɨɡɩɨɞɿɥ ɛɚɥɿɜ: 
ɚ) ɜɢɤɨɧɚɧɧɹ ɥɚɛɨɪɚɬɨɪɧɢɯ ɡɚɜɞɚɧɶ - 6 ɛɚɥɿɜ ɡɚ ɥɚɛɨɪɚɬɨɪɧɭ; 
ɛ) ɧɚɩɢɫɚɧɧɹ ɡɦɿɫɬɨɜɢɯ ɦɨɞɭɥɿɜ: 58 ɛɚɥɢ. 
- ɡɦɿɫɬɨɜɢɣ ɦɨɞɭɥɶ 1 -29 ɛɚɥɿɜ; 
- ɡɦɿɫɬɨɜɢɣ ɦɨɞɭɥɶ 2-29 ɛɚɥɿɜ. 
 
ɉɨɬɨɱɧɟ ɬɟɫɬɭɜɚɧɧɹ, ɜɿɞɜɿɞɭɜɚɧɧɹ ɬɚ ɫɚɦɨɫɬɿɣɧɚ ɪɨɛɨɬɚ ɋɭɦɚ 
Ɂɦɿɫɬɨɜɢɣ ɦɨɞɭɥɶ 1 Ɂɦɿɫɬɨɜɢɣ ɦɨɞɭɥɶ 2 
100 
48 52 
ɌІ Ɍ2 Ɍ3 Ɍ4 Ɍ5 Ɍ6 Ɍ7 Ɍ8 
12 12 12 12 13 13 13 13 
 
ɌІ, Ɍ2...Ɍ8-ɬɟɦɢ ɡɦɿɫɬɨɜɢɯ ɦɨɞɭɥɿɜ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
10 
 
ɒɤɚɥɚ ɨɰɿɧɸɜɚɧɧɹ 
ɋɭɦɚ ɛɚɥɿɜ ɡɚ ɜɫɿ ɜɢɞɢ ɧɚɜɱɚɥɶɧɨʀ 
ɞɿɹɥɶɧɨɫɬɿ 
Ɉɰɿɧɤɚ ɡɚ ɧɚɰɿɨɧɚɥɶɧɨɸ ɲɤɚɥɨɸ 
ɞɥɹ ɡɚɥɿɤɭ 
90-100 
ɡɚɪɚɯɨɜɚɧɨ 
82-89 
74-81 
64-73 
60-63 
35-59 
ɧɟ ɡɚɪɚɯɨɜɚɧɨ ɡ ɦɨɠɥɢɜɿɫɬɸ 
ɩɨɜɬɨɪɧɨɝɨ ɫɤɥɚɞɚɧɧɹ 
0-34 
ɧɟ ɡɚɪɚɯɨɜɚɧɨ ɡ ɨɛɨɜ'ɹɡɤɨɜɢɦ 
ɩɨɜɬɨɪɧɢɦ ɜɢɜɱɟɧɧɹɦ ɞɢɫɰɢɩɥɿɧɢ 
 
13. Ɇɟɬɨɞɢɱɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ 
 
Ɇɟɬɨɞɢɱɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ ɧɚɜɱɚɥɶɧɨʀ ɞɢɫɰɢɩɥɿɧɢ «Ƚɿɪɧɢɱɨ-ɤɨɦɩ’ɸɬɟɪɧɚ 
ɝɪɚɮɿɤɚ» ɜɤɥɸɱɚє: 
1. Ɉɩɨɪɧɢɣ ɤɨɧɫɩɟɤɬ ɥɟɤɰɿɣ (ɭ ɟɥɟɤɬɪɨɧɧɨɦɭ ɬɚ ɩɚɩɟɪɨɜɨɦɭ ɧɨɫɿєɜɿ) ɡɚ ɜɫɿɦɚ 
ɬɟɦɚɦɢ. 
2. ɉɚɤɟɬɢ ɬɟɫɬɨɜɢɯ ɡɚɜɞɚɧɶ ɡɚ ɤɨɠɧɨɸ ɬɟɦɨɸ ɿ ɜ ɰɿɥɨɦɭ. 
3. Ɇɟɬɨɞɢɱɧɿ ɜɤɚɡɿɜɤɢ ɞɨ ɜɢɤɨɧɚɧɧɹ ɥɚɛɨɪɚɬɨɪɧɢɯ ɪɨɛɿɬ ɡ ɧɚɜɱɚɥɶɧɨʀ 
ɞɢɫɰɢɩɥɿɧɢ «Ƚɿɪɧɢɱɨ-ɤɨɦɩ’ɸɬɟɪɧɚ ɝɪɚɮɿɤɚ» ɞɥɹ ɫɬɭɞɟɧɬɿɜ ɫɩɟɰɿɚɥɶɧɨɫɬɿ 184 
«Ƚɿɪɧɢɰɬɜɨ» ɞɟɧɧɨʀ ɮɨɪɦɢ ɧɚɜɱɚɧɧɹ / Ɂ. Ɋ. Ɇɚɥɚɧɱɭɤ, Ɉ. ɘ. ȼɚɫɢɥɶɱɭɤ. – Ɋɿɜɧɟ: 
ɇɍȼȽɉ, 2018. 
 
14. Ɋɟɤɨɦɟɧɞɨɜɚɧɚ ɥɿɬɟɪɚɬɭɪɚ 
 Ȼɚɡɨɜɚ 
1. Ⱦɨɞɚɬɤɨ Ɉ.І. Іɧɠɟɧɟɪɧɚ ɝɪɚɮɿɤɚ ɜ ɝɿɪɧɢɰɬɜɿ [Ɍɟɤɫɬ] / ɧɚɜɱ. ɩɨɫɿɛɧɢɤ / Ɉ.І. 
Ⱦɨɞɚɬɤɨ. – 3-ɟ ɜɢɞ., Ⱦ.: ɇȽɍ, 2011. – 281 ɫ. – ISBN 978-966-350-249-6. 
2. Ʉɨɡɹɪ Ɇ. Ɇ. Ʉɨɦɩ’ɸɬɟɪɧɚ ɝɪɚɮɿɤɚ ɜ ɫɢɫɬɟɦɿ ɝɪɚɮɿɱɧɨɝɨ ɩɚɤɟɬɭ AutoCAD : 
ɧɚɜɱ. ɩɨɫɿɛ., ɧɚɜɱ. ɩɪɚɤɬ. [ɞɥɹ ɫɬɭɞ. ɜɢɳ. ɧɚɜɱ. ɡɚɤɥ.] / Ɇ. Ɇ. Ʉɨɡɹɪ, ɘ. ȼ. 
Ɏɟɳɭɤ, Ɂ. Ʉ. ɋɚɫɸɤ. – Ɋɿɜɧɟ : ɇɍȼȽɉ, 2011. – 206 ɫ. 
3. ɀɚɪɤɨɜ ɇ. ȼ. AutoCAD 2013./ ɇ. ȼ. ɀɚɪɤɨɜ .— ɋɉɛ.: ɇɚɭɤɚ ɢ ɬɟɯɧɢɤɚ, 
2007 — 620 ɫ. 
4. Ⱥɡɛɭɤɚ ɄɈɆɉȺɋ-Ƚɪɚɮɢɤ V14 Ɇɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɚɹ ɤɨɧɮɢɝɭɪɚɰɢɹ. 
Ɋɭɤɨɜɨɞɫɬɜɨ ɩɨɥɶɡɨɜɚɬɟɥɹ. ȺɈ ȺɋɄɈɇ., 2013. - 260 ɫ. 
 
Ⱦɨɩɨɦɿɠɧɚ 
1. ɉɪɟɪɢɫ Ⱥ.Ɇ. SolidWorks 2005/2006: ɍɱɟɛɧɵɣ ɤɭɪɫ. ɋɉɛ.: ɉɢɬɟɪ, 2006, - 
528 ɫ. 
2. ɋɚɦɚɪɫɤɢɣ Ⱥ. Ⱥ., Ɇɢɯɚɣɥɨɜ Ⱥ. ɉ. Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ: ɂɞɟɢ. 
Ɇɟɬɨɞɵ. ɉɪɢɦɟɪɵ. - Ɇ.: Ɏɢɡɦɚɬɥɢɬ, 2001. - 320 ɫ. 
3. ɉɪɨɤɨɩɨɜ Ⱥ.ɘ., Ɇɚɪɬɵɧɟɧɤɨ ɂ.Ⱥ., ɋɬɪɚɞɚɧɱɟɧɤɨ ɋ.Ƚ., Ɍɢɬɨɜ ɇ.ȼ., 
Ʉɪɚɫɭɧɰɟɜ ȿ.Ɇ., ȼɟɪɲɢɧɢɧ ɇ.Ʉ. Шɚɯɬɧɨɟ ɢ ɩɨɞɡɟɦɧɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ. Ɋɟɲɟɧɢɟ 
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ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ ɧɚ ɗȼɆ: ɘɠ.-Ɋɨɫ. ɝɨɫ. ɬɟɯɧ. ɭɧ-ɬ. ɇɨɜɨɱɟɪɤɚɫɫɤ: ɘɊȽɌɍ, 
2000. - 172 ɫ. 
4. Ʉɚɩɪɚɥɨɜ ȿ.Ƚ., Ʉɨɲɤɚɪɟɜ Ⱥ.ȼ., Ɍɢɤɭɧɨɜ ȼ.ɋ., ɢ ɞɪ.–Ƚɟɨɢɧɮɨɪɦɚɬɢɤɚ. - Ʉɧ. 
1., Ɇ.: Ⱥɤɚɞɟɦɢɹ, 2008, 384 ɫ. 
5. ɉɨɪɟɜ ȼ.ɇ. Ʉɨɦɩɶɸɬɟɪɧɚɹ ɝɪɚɮɢɤɚ. – ɋɉɛ.: Ȼɏȼ-ɉɟɬɟɪɛɭɪɝ, 2002.– 432 ɫ. 
 
15. ȱɧɮɨɪɦɚɰɿɣɧɿ ɪɟɫɭɪɫɢ 
1. ɇɚɰɿɨɧɚɥɶɧɚ ɛɿɛɥɿɨɬɟɤɚ ɿɦ. ȼ.І. ȼɟɪɧɚɞɫɶɤɨɝɨ / [ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ]. - 
Ɋɟɠɢɦ ɞɨɫɬɭɩɭ: http://www.nbuv.gov.ua/ 
2. ɇɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɚ ɛɿɛɥɿɨɬɟɤɚ 1ɎɇɌɍɇȽ / [ȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫ]. - Ɋɟɠɢɦ 
ɞɨɫɬɭɩɭ: http://library.nung.edu.ua/ 
3. ɐɢɮɪɨɜɢɣ ɪɟɩɨɡɢɬɨɪɿɣ ɇɌɍ «Ⱦɧɿɩɪɨɜɫɶɤɚ ɩɨɥɿɬɟɯɧɿɤɚ» / [ȿɥɟɤɬɪɨɧɧɢɣ 
ɪɟɫɭɪɫ]. - Ɋɟɠɢɦ ɞɨɫɬɭɩɭ: http://ir.nmu.org.ua/ 
4. ɇɚɭɤɨɜɚ ɛɿɛɥɿɨɬɟɤɚ ɇɍȼȽɉ (ɦ. Ɋɿɜɧɟ, ɜɭɥ. Ɉɥɟɤɫɢ ɇɨɜɚɤɚ, 75) / 
[ɐɢɮɪɨɜɢɣ ɪɟɩɨɡɢɬɨɪɿɣ]. - Ɋɟɠɢɦ ɞɨɫɬɭɩɭ: http://ep3.nuwm.edu.ua/ 
  
 
 
 
 
 
 
 
 
 
 
 
 
